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CLAIMS 

What is claimed is: 

1. A method of making a magnetoresistive sensor formed with an 
electrically conductive spacer interposed between a first and a 
second ferromagnetic layer, comprising the steps of: 

selecting a first material having a first electronegativity 
for said first ferromagnetic layer; 

selecting a /second material having a second electronegativity 
for said electrically conductive spacer; and 

selecting /a third material having a third electronegativity 
for said secpnd ferromagnetic layer; 

wherein an absolute value of a difference between said first 
and seconcy electronegativities is minimized, 

2. Thib^mox'Hpd as in Claim 1, wherein said first and third 
electro/iegativities are approximately equal 

3. /The method as in Claim 1, wherein said first material 
substantially comprises a superlattice . 

4. / The method as in Claim 3, wherein said second material 
lbstantially comprises a superlattice. 
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5. The method as in Claim 1, wherein said second material 
substantially comprises a superlattice . 

6, T/ie Aethod as in Claim 1, wherein said first material and 
said afecond material comprise substantially the same crystal 
stru/ture . 



The method as in Claim 6, wherein said first material 



4? 

10_ 7 material cofripri 



aomprises a^^rst face centered cubic material and said second 
ises a second face centered cubic material. 



Tj^e method as in Claim 7 wherein said absolute value is 
I3jf less tyan approximately 0,12 eV. 

XThe method as in Claim 7, wherein said step of selecting 
saM second material includes the step of selecting said material 
f^t-om the group consisting of Cu, Ag, Al, Au, Ir, Pt, Pd, Rh, and 
>inary, ternary and higher order alloys of said elements. 



20 10. The method of Claim 7, wherein said step of selecting said 

21 second material includes the step of selecting said material from 

22 a group consisting of Ag 3 Pt, AgPt 3 , Cu 3 Pt, CuPt, CuPt 3/ Cu 3 Pt 5 , 

23 CusAu, Cu 3 Pd, CuPd, Crlr 3/ Cr 2 Pt and mixtures of said materials. 
24 
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11. The method as in Claim 7, wherein said step of selecting 
said fyrst material includes the step of selecting materials 

from the/ group comprising 80Ni:20Fe/ Ni 3 Fe, Ni^n, Fe 4 Mn, FePd, 
Fei- y Au£, where y is an atomic fraction with a value between 0.30 
and O.^O^Coi-2 Au z , where z is an atomic fraction with a value 
betwe$n\Q/. 10 and 0.50, 90Co:10Fe, Fe 0 . 4 85 Ni 0 . 4 i 8 Mn 0 . 0 97/ 
(48Cc/:29Ni:23Fe) n - y) Pd y/ (2 6Co : 44Ni : 30Fe) (1 _ y , Pd y , where y is an 
atoirfic fraction of Pd with a value between 0.12 to 0.30, 
33/6Co:20.3Ni: 16.1Fe:30Pd, and 18 . 2Co : 30 . 8Ni : 21Fe : 30Pd. 

12. The method as in Claim 7, wherein said first material 
comprises a first body centered cubic material and said second 
material comprises a second body centered cubic material. 



method as in Claim 12 wherein said absolute value is 
approximately 0.07 eV. 




^^jL 14 .j The method as in Claim 12, wherein said step of selecting 
^"s"aid second m'aterial includes the step of selecting said material 
20 from a groij^&^nsi sting of Cr, W, V, Nb, Mo, Ta and binary, 
ternary "Va^fd hi\gher order alloys of . said elements. 



21 
22 

23 15 




24 



sa 



["he method as in Claim 12, wherein said step of selecting 
includes the step of selecting ferromagnetic 



/The method as in 
id/ first material inc 
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materials from the group comprising Fei- U Cr u , where u is an 
atomic fr^Cton with a value between 0.40 and 0.70, Fei-„ V w/ 
where \yr±s \n atomic fraction with a value between 0.25 and 0.35, 
ternary" aWys of Fe, Cr and V, and FeaAl . 

16. Thefmethod as in Claim 1, wherein said steps of selecting 
said firsjb material and said second material each includes a step 
of defining said first and second electronegativities according 
to the fallowing equations: 



(EM) = 0.44 (J) ( FM) - 0.15, and 
(spacer) = 0.44 <|> (spacer) - 0.15, 
where /x(FM) and % (spacer) are said first and second 
elect/5*$t/egativities, respectively, and <j> ( FM) and <J> (spacer) are 
work/ functions of said ferromagnetic layer and said electrically 
conductive spacer, respectively. 

17/. The method as in Claim 16, wherein said step of selecting 
slid second material includes the step of selecting a conductive 
(lloy having an electronegativity Xa formed of a plurality of 
elements 1 through i; 
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wherein said elements have electronegativities Xi through Xi/ 
and atomic fractions f x and f if respectively; and 

wherein sa/id Xa is defined by the following equation: 



Xa = X1P1 + X2f 2 



+ Xifi 



18. The method as in Claim 16, wherein said step of selecting 
said first /naterial includes the step of selecting a 
ferromagnetic alloy having an electronegativity Xb and formed of 
a plurality of elements 1 through j ; 

wherei/i said elements have electronegativities Xi through %u 
and atomic fractions fi and f u respectively; and 

wherein s 3 id Xb is defined by the following equation: 



/ 



/ 



19 y The method as in Claim 1, wherein said step of selecting 
sa£d first material includes the step of selecting a first 
Hrfusler alloy. 
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1 ^>20. The method as in Claim 19, wherein said first Heusler alloy 
/ . \ 

has a composition of MiMnM 2/ where Mi is an element selected from 

-J 

the grops/consisting of Al, Ga, Ge, As, In, Si, Sn and Bi, and M 2 
is an element selected from the group consisting of Co, Ni, Cu, 
Ir, Par, Pt and Au. 




21. The method as in Claim 20, wherein said step of selecting 
said second material includes a step of selecting a second 
Heusler alloy that is nonf erromagnetic and wherein M 2 is an 
element selected from the group consisting of Pt, Au, Pd and Ir, 
said second/Heusler alloy having a bulk resistivity of less than 
approximately 30 jaQ-cm, 

22. The' method as in Claim 20, wherein said step of selecting 
said sec»<?d/material includes a step of selecting a material from 
the gro/ip 'consisting of Cu, Cui_ x Au x , where x is an atomic 
fraction between .05 and .15, Al 2 Au, PtAl 2 and Agi-yAUy, where y is 
an atomic fraction less than .25. 

23.1 The method as in Claim 1, wherein said first material 
comprises a material having a bulk resistivity of less than 
approximately 100 piQ-cm. 
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24. The method as in Claim wherein said third material 
comprises a material having a bulk resistivity of less than 
approximately 100 |afi-cm. 

25. The/ method as in Claim 1, wherein said second material 
comprises! a material having a bulk resistivity of less than 
approximately 30 fiQ-cm. 

26. A /method of optimizing the interfacial properties of a 
magnetoresistive sensor comprising the steps of: 

selecting at least one electrically conductive spacer having 
first work function (<f) spacer) ; and 

selecting ferromagnetic layers having at least a second work 
funct/ion (<J) FM) ; 



A magnetoresistive sensor comprising: 
first and second ferromagnetic layers, said first 
erromagnetic layer comprising a first material having a first 
lectronegativity; and 



andf second work functions is minimized. 
/ 




ein an absolute value of a difference between said first 
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an electrically conducting spacer interposed between said 
ferromagnetic/layers, and comprising a second material having a 
second electronegativity; 

/ 

wherein an absolute value of a difference between said first 
and second electronegativities is minimized. 



28. The /sensor as in Claim 27, wherein said second 
ferromagnetic comprises a third material having a third 
electronegativity and said first and third electronegativities 
are approximately equal. 

29. Tj^e sensor as in Claim 27, wherein said first material 
substar/tially comprises a superlattice. 

ft, 

30. I The sensor as in Claim 29, wherein said second material 
g 

substantially comprises a superlattice. 

i 

s 

* 

31 J The sensor as in Claim 27, wherein said second material 
substantially comprises a superlattice, 

if 2 . The sensor as in Claim 21, wherein said first material and 
>aid second material comprise substantially the same crystal 
'structure . 
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33. The sensor as in Claim 32, wherein said first material 
comprises a first face centered cubic material and said second 
material compri/ses a second face centered cubic material. 

34. The sensor/ as in Claim 33, wherein said absolute value is 
less than approximately 0.12 eV. 

35. The serfsor as in Claim 33, wherein said second material is 
selected frofti the group comprising Cu, Ag, Al, Au, Ir, Pt, Pd, 
Rh, and binAry, ternary and higher order alloys of said elements. 

36. The /sensor as in Claim 33, wherein said second material is 
selected f^^f the group comprising Ag 3 Pt, AgPt 3 , Cu 3 Pt, CuPt, 
CuPt 3 , C^Pt^SsyCuaAu, Cu 3 Pd, CuPd, Crlr 3 , Cr 2 Pt and mixtures of 
said materials. 

/ 

* 

t 

37. jFhe sensor as in Claim 33, wherein said first material is 
selected from the group comprising 80Ni:20Fe, Ni 3 Fe, Ni-jMn, Fe 4 Mn, 
FePd/ Fei-y Au y , where y is an atomic fraction with a value 
between 0.30 and 0.70, Coi_ 2 Au 2 , where z is an atomic fraction 
wit/h a value between 0.10 and 0.50, 90Co:10Fe, Fe 0 . 4Q5 Ni 0 . 4 i 8 

(48Co:29Ni:23Fe) (1 . y ,Pd y , (26Co : 44Ni : 30Fe) (1 . y) Pd y , where y is 
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fraction of Pd with a value between 0,12 to 0.30, 
3Ni: 16.1Fe:30Pd, and 18 . 2Co: 30 . 8Ni : 21Fe: 30Pd. 



The sensor as in Claim 32, wherein said first material 
compri^s a first body centered cubic material and said second 
mateyial comprises a second body centered cubic material. 

3* 

39. The sensor as in Claim ^4, wherein said absolute value is 
less than approximately 0.07 eV. 

40. The £ensor as in Claim 38, wherein said second material is 
selected from a group consisting of Cr, W, V, Nb, Mo, Ta and 
binary tefrnary and higher order alloys of said elements. 



41. The sensor as in Claim 38, wherein said first material is 
selected from the group comprising Fei- U Cr u , where u is the 
atomi^: fraction with a value between 0.4 0 and 0.70, Fei- W V w , 

wher^"Wis the atomic fraction with a value between 0.25 and 

i 

0.35f, tenary alloys of Fe, Cr and V, and FesAl . 



421. The sensor as in Claim 27, wherein said first 
.ectronegativity corresponds to a first work function; 
wherein said second electronegativity corresponds to a second 
fwork function; and 
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wherein sa/idjat least first and second work functions are 
matched for optimizing the interfacial properties of the data 

storage device. 

; 
/ 
/ 

43. The censor as in Claim 27, wherein said first and second 
electronegativities are defined according to the following 
equations] respectively: 

X (FM) = 0.44 <J) (FM) - 0.15, and 

X (spacer) = 0.44 <|)(spacer) - 0.15, 
where x( f p) and x( s P acer ) ar ^ said first and second 
electronegativities, respectively, and (J) ( FM) and (j) (spacer) are 
the workj functions of said ferromagnetic layer, and said 
electrically conductive spacer, respectively, 

44. Tfie sensor as in Claim 43, wherein said second material 
comprises a conductive alloy having an electronegativity Xa and 
formed of a plurality of elements 1 through i; 

wlerein said elements have electronegativities Xi through % ± , 
and /atomic fractions fi through f ±f respectively; and 

therein said Xa is defined by the following equation: 

Xa = Xlfl + %2^2 • ♦ -Xi-fi 
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45. The senfsor as in Claim 43, wherein said first material 
comprises ferromagnetic alloy having an electronegativity Xb and 
formed of a plurality of elements 1 through j; 

whereijfi said elements have electronegativities Xi through Xj/ 
and atomic fractions fi and fj, respectively; and 

wrver^Hi said Xb is defined by the following equation: 

^ Xifi + X2f 2 . . -Xjf j 



46. / The sensor as in Claim 27, wherein said first material 
comprises a material having a bulk resistivity of less than 
approximately 100 pH-cm. 

47. The sensor as in Claim J/6, wherein said third material 
comprises a material having a bulk resistivity of less than 
approximately 100 piQ-cm. 



48. The sensor as in Claim 9 wherein said second material 
comprises a material having a bulk resistivity of less than 
approximately 30 jifi-cm. 



49. Z2*ie sensor as in Claim 27, wherein said first material is a 
f irsjf ^H^usler alloy. 
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50. The senasor as in Claim 49, wherein said first Heusler alloy 
has a composition of MiMnM 2 , where Mi is an element selected from 
the group^bnsisting of Al, Ga, Ge, As, In, Si, Sn and Bi, and M 2 
is an elofnefit selected from the group consisting of Co, Ni, Cu, 
Ir, Pd,/Pt and Au. 

51. The sensor as in Claim 50, wherein said second material 
comprises a /second Heusler alloy that is nonf erromagnet ic and 
wherein M 2 i/s an element selected from the group consisting of 
Pt, Au, Pd fend Ir, said second Heusler alloy having a bulk 
resistivity of less than approximately 30 piQ-cm. 

52. The/ sensor as in Claim 27, wherein said second material 
comprised/material from the group consisting of Cu, Cui- x Au x , 
where x/is an atomic fraction between .05 and .15, Al 2 Au, PtAl 2 
and Ag/-yAu y , where y is an atomic fraction less than .25. 

53. / A method of optimizing the interfacial properties of a 
magr/etoresistive sensor comprising the steps of: 

selecting a substrate having a predetermined crystallographic 
orientation; 
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selecting ferromagnetic layers, each having a crystallographic 



7 



orientation similar to said substrate crystallographic structure 
and having a first electronegativity; and 

selecting at/ least one electrically conductive spacer having a 
crystallographic orientation similar to said ferromagnetic 
crystallographic structure and having a second electronegativity; 

wherein an absolute value of a difference between said first 
and second electronegativities is minimized, 

54. The metpod as in Claim 53, wherein, each of said selecting 
steps includes selecting a single crystal material for said 
substrate, s/aid ferromagnetic layers and said electrically 
conductive ppacer . 

55. The $d$£tf6d / as in Claim 53, wherein said step of selecting 
said subst/ratV includes selecting a substrate material with a 
face centerec/ cubic structure; 

whereiin said step of selecting said ferromagnetic layers 
includes / selecting a ferromagnetic layer material with a face 
centeredf cubic structure; and 

wherein said step of selecting said conductive spacer includes 
selecting a spacer material with a face centered cubic structure. 
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56. The/ro^hod as in Claim 55, wherein said absolute value is 
less tharf approximately 0.14 eV. 

57. The metnod as in Claim 53, wherein said step of selecting 
said substraoe includes selecting a substrate material with a 
body centered cubic structure; 

wherein said step of selecting said ferromagnetic layers 
includes selecting a ferromagnetic layer material with a body 
centered cubic structure; and 

wherein/said step of selecting said conductive spacer includes 
selecting ja spacer material with a body centered cubic structure. 

58. A mfcthod of optimizing the interfacial properties of a 
magnetorgsi^t^ve sensor comprising the steps of: 

selecf>£?Vg/a substrate having a random crystallographic 
orientatfioQ^ 

selecting ferromagnetic layers, each having a random 
crystaJ/lographic orientation and having a first 
electronegativity; and 

selecting an electrically conductive spacer having a random 
cryst/allographic orientation and having a second 
electronegativity; 
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7 

wherein said /selecting steps provide for minimizing an 
absolute value of a difference between said first 
electronegativity and said second electronegativity. 

59. The metdod as in Claim 58, wherein said step of selecting 

said substrate includes selecting a substrate material with a 
r 

face centered cubic structure; 

wherein Said step of selecting said ferromagnetic layers 
includes selecting a ferromagnetic layer material with a face 
centered cubic structure; and 

wherein/ said step of selecting said conductive spacer includes 
selecting la spacer material with a face centered cubic structure. 



60. Thd method as in Claim 59, wherein said absolute value is 
less thaii approximately 0.12 eV. 




61. ^fij^' method as in Claim 59, wherein said step of selecting 
/ 

said substrate includes selecting a substrate material with a 
/ 

body ^entered cubic structure; 
/ 

wjherein said step of selecting said ferromagnetic layers 
includes selecting a ferromagnetic layer material with a body 
centered cubic structure; and 

I wherein said step of selecting said conductive spacer includes 
selecting a spacer material with a body centered cubic structure. 
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2 62. The majraod as in Claim 61, wherein said absolute value is 

3 less than approximately 0.07 eV. 
4 

5 63. A method of optimizing the interfacial properties of a 

6 magnetoresistive sensor comprising the steps of: 

7 selecting a substrate having a predetermined crystallographic 

8 orientation; 

9 selecting ferromagnetic layers, each having a crystallographic 
10 orientation substantially similar to said substrate 

1*6 crystallographic orientation and having a first work function; 

it = 

hZ and 

m 

US selecting at least one electrically conductive spacer having a 

iCli crystallographic orientation similar to said substrate 

1© crystallographic orientation and having a second work function; 

V0 wherein said selecting steps include the step of substantially 

T$i minimizing a difference between said first and second work 

18 functions. 

19 

20 64. A method of optimizing the interfacial properties of a 

21 magnetoresistive sensor comprising the steps of: 

22 selecting a substrate having a random crystallographic 

23 orientation; 
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1 selecting ferromagnetic layers, each having a random 

2 crystallographic orientation and having a first work function; 

3 and 

4 selecting an electrically conductive spacer having a random 

5 crystallographic orientation and having a second work function; 

6 wherein said selecting steps include minimizing a difference 

7 between said first and second work functions. 
8 

9 65. A magnetoresiTfetive sensor comprising: 
10 a substrate having a predetermined crystallographic 

10L orientation; 

1S2 ferromagnetic layeAs, each having a crystallographic 

Iv3 orientation similar to\said substrate crystallographic 

l|4 orientation and having a first electronegativity; and 
15> at least one electrically conductive spacer interposed between 

1*6 said ferromagnetic laJersland having a crystallographic 

if? orientation similar tc^vaaik--substrate crystallographic 

m \ 

18 orientation and having a second electronegativity; 

19 wherein an absolute difference between said first and second 

20 electronegativities is minimized for optimizing the interfacial 

21 properties of the sensor, 
22 
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66. The' sensor as in Claim 65, wherein said ferromagnetic 
layers '^Rmprise single crystal structures and said electrically 
conductive spacer comprises a single crystal. 



67. The sensjbr as in Claim 65, wherein said substrate comprises 
a material having a face centered cubic structure; 

wherein said ferromagnetic layers comprise materials having 
face centeredf cubic structures; and 

wherein said conductive spacer comprises a material having a 
face centerep cubic structure. 

68. The sensor as in Claim 67, wherein said absolute value is 
less than /approximately 0.14 eV. 



69. Ti^^sensor as in Claim 65, wherein said substrate comprises 
a material having a body centered cubic structure; 

whecein said ferromagnetic layers comprise materials having a 



body ^entered cubic structure; and 

/ 
t 

wherein said conductive spacer comprises material having a 
bocw centered cubic structure. 

7JD. A magnetoresistive sensor comprising: 

a substrate having a random crystallographic orientation; 
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ferromagnetic layers, each having a random crystallographic 

orientation and having/ a first electronegativity; and 

/ 

an electrically conductive spacer interposed between said 
ferromagnetic layers/ and having a random crystallographic 
orientation and hav/ing a second electronegativity; 

wherein an absolute difference between said first and second 
electronegativities is minimized for optimizing the interfacial 
properties of the! sensor. 



71. The sensor as in Claim 70, wherein said substrate comprises 
a material having a face centered cubic structure; 

wherein s^Ld ferromagnetic layers comprise materials having 
face centered cubic structures; and 

wherein /said conductive spacer comprises a material having a 
face centered cubic structure. 



72. TMe iseirsor as in Claim 71, wherein said absolute value is 
less tMan approximately 0.12 eV. 

73. / The sensor as in Claim 70, wherein said substrate comprises 
a material having a body centered cubic structure; 

^wherein said ferromagnetic layers comprise materials having a 
botiy centered cubic structure; and 
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wherein said conductive spacer comprises material having a 
body centered cubic str/icture. 



74. The sensor as iAi Claim 73, wherein said absolute value 
less than approximately 0.07 eV. 



75. The magnetorej&istive sensor as in Claim 70, wherein said 
ferromagnetic layers each comprise crystals having three face 
111, 110 and 100/ having individual electronegativities Xm/ 1 
and Xno/ respectively; and 

wherein saiA first electronegativity is defined by the 
following equation: 

X(averige) = 1/3 (Xm + Xioo + Xno) . 

76. The sefnsor as in Claim 70, wherein said electrically 



conductive* 



:er comprises crystals having three faces: 111, 



and 100, /haying individual electronegat ivities Xm/ Xioo/ and y 
respectively; and 

wherein said second electronegativity is defined by the 
following equation : 

X(average) = 1/3 (Xm + Xioo + Xno) . 



The sensor as in Claim 27, further comprising; 
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a substrate in atomic contact with a side of one of said 
f erromagneti/c layers opposite said spacer; and 

an antif erromagnetic layer in atomic contact with a side of 
another one of said ferromagnetic layers opposite said spacer; 
wherein Jtfcie sensor is a spin valve sensor. 




78. /The sensor as in Claim 77 further comprising a buffer layer 



interposed between one of said ferromagnetic layers and said 
subfetrate . 



79. The sensor in Claim 78, wherein said buffer layer is an 
eleme$£/selected from a group consisting of Ta, Cr, Fe, Pt, Pd, 
Ir and Au. 



80. The s 



/sor as in Claim 27, 



further comprising : 



a substrate in atomic contact with a side of one of said 
f erromagtaetic layers opposite said spacer; 

wherein the sensor is a giant magnetoresistive sensor, and 
said £i#£t and second ferromagnetic layers comprise a plurality 
of g©i,dX£irst and second ferromagnetic layers and said 
electrically conductive spacer comprises a plurality of said 
>acers . 
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81. Th^ sensor as in Claim 80 further comprising a buffer layer 
interpqJSQQ between one of said ferromagnetic layers and said 
subst/ate . 



2. T#e sensor as in Claim 81, wherein said buffer layer is an 
elemeh^feelected from a group consisting of Ta, Cr, Fe, Pt, Pd, 
Ir ap(d"Au. 



resistive sensor comprising in combination: 

_c layer means formed over said substrate and 
electronegativity; and 

conductive spacer means formed on said 
.ayer and having a second electronegativity; 
magnetoresistive response characteristic (AR/R) of 
optimized by correlating said first and second 
.ties to AR/R by the following equation: 
A - B | Ax I H , 

wherfe A and B are constant values and I Ax I is an absolute value 
of /the difference between said first and second 
-ectronegat ivities . 
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84. The sensor as in Claim 83, wherein said ferromagnetic layer 
means constitut/es a plurality of ferromagnetic layers; and said 
conductive spacer means comprises a number of spacer layers 
interposed between said ferromagnetic layers; and 
wherein said absolute value is minimized. 



85. The sensor as in Claim 84, wherein said substrate comprises 
a materials having a face centered cubic structure; 

whereiA said ferromagnetic layers comprise materials having 
face centered cubic structures; and 

wherefin said conductive spacer comprises a material having a 
face centered cubic structure. 

86. /The sensor as in Claim 85, wherein said absolute value is 
less /than 0.12 eV. 

87. / / ^method of optimizing the magnetoresistive response 
(AjvR) of a magnetoresistive sensor, comprising the steps of: 

selecting ferromagnetic layers having at least a first 
slectronegativity; 

selecting at least one electrically conductive spacer having 
at least a second electronegativity; and 
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wherein said /selecting steps include correlating said first 
and second electronegativities for optimizing AR/R in accordance 

f 

with the following equation: 
AR/R A - B |Axl*% 
where A and B are constant values and | Ax I is an absolute value 
of the difference between said first and second 
electronegativities , 

88. The method according to Claim 87, wherein said step of 
correlating^ includes the step of optimizing AR/R in view of the 
following /relationship: 

iR/R = A - 2A \A% lH 

89. Thfe method according to Claim 88, wherein the sensor 
include^S spin valve sensor, including the step of setting the 
constaryt value A equal to approximately 32.30. 

90. /The method according to Claim 88, wherein the sensor 
includes a giant magnetoresistive sensor having a first peak, 
including the step of setting the constant value A equal to 
approximately 245 for said first peak. 
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91. The method according to Claim 88, wherein the sensor 

/ 

includes a giant magnetoresistive sensor having first and second 

i 

peaks, including the step of setting the constant value A equal 
to approximately 110 for said second peak, 

92. The method according to Claim 88, wherein the sensor 
includes a giiant magnetoresistive sensor having first, second and 
third peaks, / including the step of setting the constant value A 
equal to approximately 45 for said third peak, 

93. A magnetoresistive sensor comprising: 

first arid second ferromagnetic layers, wherein at least one of 
said layens comprise a superlattice material; and 

an electrically conductive spacer interposed between said 
ferromagnetic layers. 



94. 

condud 



XV€ 



isor of Claim 93, wherein said electrically 
icer comprises a superlattice material. 



95. /The sensor of Claim 93, wherein said first ferromagnetic 
layerf has a first electronegativity, said electrically conductive 
spader has a second electronegativity and an absolute value of a 
difference between said first and second electronegativities is 
min/Lmized . 
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2 96. A magnetoresistive sensor comprising: 

3 first and second ferromagnetic layers; and 

4 an electrically conductive spacer interposed between said 

5 ferromagnetic layers, wherein said spacer comprises a 

6 superlattice material. 
7 

8 97. The sensor of Claim 96, wherein at least one of said 

9 ferromagnetic layers comprises a superlattice material. 
10 

98. The sensor of Claim 96, wherein said first ferromagnetic 

^2 layer has a first electronegativity, said electrically conductive 

K3 spacer has a second electronegativity and an absolute value of a 

JN1 difference between said first and second electronegativities is 

1*5 minimized. 

Xp| 99. A^magnetoresistive sensor comprising: 

1Q a farst and second ferromagnetic layer; and 

19 am electrically conductive spacer interposed between said 

20 fer^^gnetic layers; 

21 / wn^srein said first ferromagnetic layer comprises a first 

22 cfompound ferromagnetic layer having a first material with a first 

23 /magnetostriction and a first thickness and a second ferromagnetic 
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Js2 



*3 



& 

18 
19 
20 
21 
22 
23 
24 



material with ^ second magnetostriction and a second thickness; 
and 

wherein a /difference between a first product of said first 
thickness ana said first magnetostriction and a second product of 
said second/ thickness and said second magnetostriction is 
minimized. 



100. The sensor as in Claim 99, wherein a ratio between said 
first and /second products is in a range of approximately .3 to 
approximately 3 . 

101. T^ie sensor as in Claim 99, wherein said first and second 
materials have a first and second coercivity, respectfully, and 
an average of said first and second coercivities is minimized. 



102./ The sensor as in Claim 101, wherein said average is less 
/ ^ 

roximately ten oersteds, 



1^03. The sensor as in Claim 99, wherein said first ferromagnetic 
aterial has a first electronegativity and is in atomic contact 




with said electrically conductive spacer, wherein said spacer has 
a second electronegativity and wherein an absolute value of a 
difference between said first and second electronegativities is 
minimized. 
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104. The sfensor as in Claim 99, wherein said second 
ferromagnetic layer comprises a second compound ferromagnetic 
layer having a third ferromagnetic material and a fourth 
f erromag/ietic material in atomic contact with said electrically 
conduct/Lve spacer, and wherein said first and fourth 
f errom&^afetic materials comprise substantially the same 
composition and said second and third ferromagnetic materials 
comprise substantially the same composition. 
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